An elementary information processing component in the circuitry of the retina generating the on-responses.
A pattern of neural connections that is a compulsory feature of photoreceptor terminals and is referred to as the synaptic ribbon complex was analyzed, and by combination of the structural information and information gained by intracellular recordings from photoreceptors, horizontal cells, and bipolar cells, it is possible to explain how the hyperpolarizing effect of light stimulating the photoreceptors is changed to a depolarization of depolarizing bipolar cells. The sign reversal is accomplished by the hyperpolarizing action of the horizontal cells on the photoreceptors, which blocks the transmission between the photoreceptors and the bipolar cells. This blocking action is controlled by the photoreceptor and it functions like a gate that is opened only when the photoreceptor is stimulated by light. The synaptic ribbon complex offers an example of an elementary information processing component with three input channels to the bipolar cells with each channel contributing a different piece of information and with the processing occurring presynaptically. Additional processing of information occurs within the dendritic tree through interactions of the responses of the individual dendritic endings to different types of input. This interaction can involve partial blocking of the conduction within the dendritic tree, making the interaction considerably more complex than simple summation. The responses recorded intracellularly from neurons reveal only the end result of the processing of information at the level of that neuron.